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A Geomorphological Method to Conduct the River Longitudinal Profile 

Ri Tong Sik, Paek Un Jong 

This paper described the methodologies to draw a diagram of the relative river longitudinal profile 
and to conduct the function with the relative river longitudinal profile. 


Key words: relative river longitudinal profile 
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Genesis of the Basalt Karst Suffossion Relief Distributed 
in “H” Region and Its Tourist Value 

Jong Yong Song, Jong Ryong Gwan 

In this paper, we clarify that the karst relief distributed in “H” region is the basalt covered 
karst polje and evaluate its tourist value. 


Key words: karst suffossion, karst polje 
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The Slope Fallow System in the Agroforestry 
Complex Management Region 

Ryu Yong Choi, Ri Tong Sik 

The slope fallow system in the agroforestry complex management region is composed of the 
fallow plant growing, the land preparation for growing crop and the crop-growing. 

Key words: agroforestry complex management, fallow system 
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Establishment of the Formal Relief Classification Indexes 

Sin Jong Sim 

In the formal classification of the relief, should be the relative height as indexes in classifying the 
mountains and plains, and should be considered the elevation in classifying the lower relief types. 


Key words: relief classification, relative height 
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Regionally Allocative Characteristics and A Methodology of 
Advanced Technological Industy 

Kim Yong Nam 

In this paper, I newly made clear the characteristics of the advanced industry and its regional 
allocation, and based on it, considered the methodology of regional allocations of the advanced 
technological industry. 


Key words: advanced technological industry, pattern of regional allocations, industrial allocation 
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A Method of Rational Situation Determination of Economic Development 
Area in Making of National Land Plan 

Ri Sung Ho, Ri Yong Song 

We have described a method of determining the location of an economic development area by sel 
ecting indicators for comprehensive location based on the general condition for it, and by choosing a ra 
tional alternative. 

Key words: national land plan, economic development area, situation determination 
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A Method and Application of Determination of 
Optimal Trees for Afforestation 

Won Sok Choi, Kang Choi Gyong 

In this paper we suggested process of determination of optimal trees and studied assessing 
method in according to each process. This method is one that determines the optimal trees in regard 
to climatic and soil conditions, conditions of growth of trees and of regional socio-economic factors. 


Key words: afforestation, proper tree on proper land, tree selection 
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Construction Methods of Fuel Break Line for Forest Fire Protection 

Kim Myong Sim, Ri Choi Myong 

We considered distribution area and construction method of fuel break line that was arising 
as an important problem in prevention of forest fire. 


Key words: forest fire, fuel break line, fire hazard, fire spread, crown 
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A Method for Accuracy of the Detection of Land Cover Change 
by Using Orthogonal Conversion 

Hong Hui Song, Ro Myong Choi 

In this paper we clarified the method for the detection of land cover change by using orthogonal 
conversion to multispectral character of a series satellite image data. 

Key words: orthogonal conversion, satellite image, detection of land cover change 
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Study on the Error Distribution Property of 
the Adjusted Satellite Images in “L” Area 

Kang Ryong Choi, Kim Yu Choi and Pak Nam Hyok 

We described that the location of feature could be determined in accuracy of 3—'4cm even 
adjusting the tiled satellite images with using the interpolation method of the second or third-order 
polynomial equation in “ t- ” area. 


Key words: polynomial equation, satellite image 
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The Estimation Method of Rice Field Area by Using Multitemporal 

NDVI and NDWI Images 

Choe Jin Myong, Kim Sun Yong 

In this paper we analyzed the characteristic of culture and growth of rice and studied the 
estimation method of rice field area by using multitemporal normalized difference vegetation index 
(NDVI) and normalized difference water index (NDVI) images. 


Key words: NDVI, NDWI 
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Study on Parameterization of Radiative Physical Process 
in the Atmosphere with WRF 

Ri Song Nam, Hwang Ryong Ho 

In this paper, we studied that using RRTM of WRF(Weather Research and Forecasting) model 
in our operational MNWFM(Mesoscale Numerical Weather Forecasting Model) reduced error. 


Key words: WRF, RRTM, mesoscale numerical weather forecasting model, parameterization 
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Combination of the Satellite Data and the Precipitation Data 
in the Drought Assessment 

Ryang Choi Ho, Kim Kuk Choi 

A comprehensive index for assessment of drought was established from the normalized 
vegetation supply water index(VSWI) computed from satellite data and precipitation distance index 
(PDI) computed from ground-observed precipitation data. 

Key words: drought, satellite, precipitation 
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Artificial Agent Diffusion Numerical Simulation 
Experiment by Rocket Multi Line 
Source Seeding Method 

Kim Choi, Kim Hvon U 

In this paper, we analyzed the diffusion characteristics of artificial precipitation catalyzer in 
rainmaking project by rocket, and made the numerical experiments in the different environments in 
order to settle down the reasonable parameters that maximized the area of effective scattering clouds. 


Key words: artificial rainfall, artificial agent 
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[2] 444 4; 4444444-2-, 3, 58, 105(2016). 

[3] P. C. Fernandes da Silva; The Use of Remote Sensing Technique and Empirical Tectonic Models 
for Inference of Geological Structures: Bridging from Regional to Local Scales, Elsevier, 21~98, 
2005. 
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A Method of Fault Prediction by K-S Statistical Hypothesis Testing 

in Remote Sensing Image 

Han Kwang Hyok, Jong Choi 

In the paper, we established fault prediction method by K-S statistical hypothesis testing in 
the remote sensing image and applied to “ A ” iron deposit. 


Key words: fault, lineament 
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Structural Modeling Approach in GOCAD 

Choe Kwang U, Kim Yon Ho 

In GOCAD, the geological data digitized in ArcGIS can be imported as point sets, curves, 
and images and complex geological structures can be more accurately described by considering 
various kinds of geological constraints. 

Key words: GOCAD, ArcGIS, structural modeling 
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[1] Ertan Peksen et al.; Journal of Applied Geophysics, 75, 305, 2011. 

[2] J. L. G. Pallero et al.; Journal of Applied Geophysics, 116, 180, 2016. 
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Interpretation of SP Anomalies with Complex Geological Structure 

by Improved PSO Method 

Pak Kyong Hun 

In this paper we newly presented the improved method that could heighten convergence rate 
of PSO and treated interpretative problems of SP anomalies with complex structure by multiple 
anomalous bodies in a profile. The reliability of method was verified through simulation and it 
was applied to SP anomaly measured in a district. 


Key words: PSO, SP, average optimal position of particle 
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Feature of Magnetic Field Distribution of Kiln Site 

Jon Jun Myong, Kirn II Nam and Sin Thae Gyong 

The magnetic field of kiln sites finds expression in superposition of magnetic field of individual 
models. 

We verified that the clear anomalies finded expression at the place hit by a high temperature 
for a long time in kiln site through the result of the geomagnetic survey upon Salt Kiln Site discovered 
in Wonup region of Onchon County. 


Key words: relics investigation, kiln site, geomagnetic survey, magnetic field distribution 
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Calibration of Magnetic Susceptibility Meter by Polynomial Regression 

Kim Yong Phyong, Ho Kwang Hyok 

In this paper, polynomial regression was applied to the calibration of magnetic susceptibility 
meter, and then analyzing the relation between resonance cycle and magnetic susceptibility, obtained 
second regression and result used to the calibration equation of the device. 


Key words: magnetic susceptibility meter, polynomial regression, calibration 



108(2019)4 
654 4 45 


xpaamsi ai x\m^\ 


oXP &x®an®0| afflSgiWSIll- AIS!^*MS! 


o^L-f- uh ° i i—i- 


444 4444-g- ^4455 444-§-444 5^444^444 4^4444 cfl 


it 455 4 4444 44. 

454 44 4455455 44544 454444 0 i°l--7j4^ 
4 V 5$454 4444 44544 444444 gTfl ^Ii| 

4454 4444 ^f^°l 54 454 444-4444 44 4444 
44454444444 W44454-4444-4, 


444 44. 


44444 oxi^oii 4±44 444 4444441-4 44544-5 
4 4 45«H 4 4444 44 444 4 41^554 544 44444 


14 444 44 

4 44. 4444 
45444, 44 
-444455 4 

•4 4 5445 5 
44 444534. 


1 . &WSSDhSfO| 


444 4 4444444 445444-44 4444 444 4 4 4444 55 -§- 
4444 4445. 4 444445-444, 444445.444444, 444445.44 
4444, 44444-5.444444444 44 44^4444 44444. 

444 44444444 44544 5 14 44. 


S 1 . sW§SD12»o| sl°|^w ( o /o) 


54 

Si0 2 

Ti0 2 

CaO 

MgO 

ai 2 o 3 

k 2 o 

Na 2 0 

FeO 

Fe 2 0 3 

p 2 o 5 

MnO 

444445 

444 

53.56 

6.72 

2.09 

2.75 

15.1 

1.94 

3.85 

3.45 

0 

0 

0 

444445 

454444 

56.32 

0.79 

2.11 

2.86 

19.95 

3.54 

3.18 

3.83 

2.73 

0 

0 

444445 
444444 

53.94 

0.71 

2.02 

3.09 

20.52 

4.15 

1.79 

6.3 

7.34 

0 

0 

44444544 

444444 

57.55 

0.67 

2.57 

3.57 

19.07 

4.37 

2.18 

4.82 

4.06 

0.08 

0.11 

5 1414 5.4 

44 4 

Fe04 

-SJ-5-V 
n o 

4 44 

444 

54444 c 

'4444 

4°i 

45 444 


44544444 4 4 4 4. 

i«i 444445.44444 Ti0 2 4 44°1 4 4 45. ai 2 o 3 4 44°1 4 4 44 4 
44 4444. 

44444-5.44444444444 44 444444444 4444 44 p 2 0 5 , 
Mn04 44: 455 4-4444 4 44 4 44. 



o4! 4444 4^4444 


75 


2. OTaan^oi Aisg^^aam 
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44 ll*!! 4144 4**5. 4 444 £lt 4!44 4 4*J 4411 !4*ti44 
! 4444 44441 4^*l-jislcf.[2] 

!!44! 4444 44441 444144 1444 H231’S, (al + fm)-(c + alk) — si 

5.1, AKF£^«| 44 4411 4!*M 414^ f4l4o}° n ^ 4411441 
444. 

1 ) LIHEIidOII o|Sh AISM4^SJ 

H *41-415. 444**1 D il-5i *4 4 444 44 44 444 44 444 4 4 
4441 4111 44.[2] 4*441 4144 444 441147 ^ 5.44 44444 
71111 44444-.(* 2) 


H 2 . LPEiaOII 1SEI! o^^sraxilg 


44444 

41 


444444 


444 

47 ^ 4 -g-i 

414444 

44^ ±^.5 

44 4 4 4 4 

47>44!ifl4 

414444 

Al' 

148.095 

195.663 

205.253 

187.032 

FM 

178.368 

192.672 

239.199 

216.262 

C' 

37.268 

37.625 

36.020 

45.828 

AIK 

82.713 

88.889 

72.938 

81.566 

2 

446.446 

154.850 

553.411 

530.688 

al 

33.172 

38.003 

37.088 

35.243 

fm 

39.952 

37.423 

43.222 

40.751 

c 

8.347 

7.308 

6.508 

8.635 

alk 

18.527 

17.265 

13.179 

15.369 

2 

100 

100 

100 

100 

c+fm 

48.300 

44.731 

49.731 

49.386 

c/fm 

0.208 

0.195 

0.151 

0.212 


* 24 444 44 444 71111 41 
44 41 4*444 4 4 444-4141 
41 *4 14 14 . 

*4 H4 js.^hI-4 44 4 *4 ^*5. 
4 4441 144 14 471-44441! 4 
1415. 4*4444144 14 47) 44 
41444 444 4141 4441 44 
44. 


al 




(al + fin) - (c + alk) 


- 76 - 44144144-2- 444444 4 114 41108(2019)4 1654 l4i 
2 ) (al + fin)-(c + alk) — siSEiiOll °|°1 AI§J£M^SJ 

°1 H ELI^ItI 7]^H>\cq 414°] ^oj-ol 41414 41 4°J4i: 44 
4441 44 i41°14.[i] °1 £it 4 444 444 44 444 441-4 44453 

4.(i 3) 

S 3. (al + fm)-(c + alk) — sifEHOH l©Efe gHafaHAI^rS 


ol->M 

U ~1 

si 

(al + fm)- (c + alk) 

44141-2-444 

199.669 

46.250 

44141-2.1 414 44 

182.063 

50.853 

44144-2-4114 44 

162.219 

60.622 

44! 44-2-411414 4 4 

180.487 

51.989 


(al + fin)-(c + alk) — si-E~S. 4 4 4 444444444 ELl 24 44. 


Til 2. (al + fm)-(c + alk)-si-E&4 °] 4 

44444444 

I ,-44-5.4 12-15-14!, 

11,-43.4°! s., n 2 -n^!41-£, n 3-4411! 
HI, nil — 44^is|44, El 2 —HI5-1144 
44444 -el 43 ] 4 , IV- 444444 , V -<344 4 
444444 n. 444 , VI,- 4444 , VI 2 -444 
44°1 444 44444 , Hi- 4444 , W 2 -l 
444 4 44 44 444444 , VH 3 - 15.-44 
444 , W 4 —4 444 44444 

0 100 200 300 400 500 600 

si 

(al + fin)-(c + alk)-siii-f -g-^t 144144144 444 4414441-1 1 

^-4 41414 1114#4, 44-1A5. 414^44 el -§-144144 14 4 

3) AKF 44 f^l O|ol AI44444 

4 414 414 4-1-41-4 411-1-4 444414 ^1, 44 -f-4 44 441- 
1- 414441 x41°14.[i, 2] 

AKFiA-t 4 -§-44 441 414414 41-1- 4 4414.(i 4) 


S 4. AKFES01I 3SEI= °1^2l°l^AI^M 


414 

A 

K 

F 

4414-S--2.444 

28.113 

-41.522 

0.115 

441 41-2.141444 

69.148 

-13.726 

0.167 

441Hill1444 

92.294 

15.176 

0.310 


44144-2.4 11414 44 



59.637 


11.219 


0.216 



ol5 44444 41 445144-14 144144 
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AKF5.il 14 144144444 j_^ 334 ^ 

AKF-5.il- 3-in 144144444 5.4 AF44(1 444)11 311 lllil 
11 ¥°|i 111 11-5-llllli 114. 5L3lJL KF44(5.544)11 ill 11 
11111 ¥°ii 3ii iiimu ¥14. 


+100 +10 0 -10 -100 -100 -10 0 +10 +100 



Til 3. AKF3r.il 11 11114114 
l - >*j7] ^ n-4444 445141 4 5. 441, h-144, 

4414444 71 441(111), n-l+114il41, U-cfliflll, 

A-4^^i, 0-41:3.^41, x-i3.4°l 31^1, 

?-414i e-55.441415 n-^14, i'gillll-l 444 
4444, -5--^ll, 4^11-5-41, TJ-44, 41441; 

1-441445.111, 2-441445-444141, 3-441 
445.14 4141, 4-441445.4 4 4 44141 

3 HI £if l-§-«M 45111 4-44441-i-l 14 144144-g- 4H4 1 
4 1 111 451144 444444¥4 55 11141 154, 44411-1- 44 
15.5 11444111 111 5111, 11151111 444 1141 14114 
-8-4- 14 44H 111£4i 44 Si4. 

□H J=, Oh 


14111 44444444411 4444 44444-5-411444411 44 H 

444445-444411 4 4 44 . 

44444444 41141 45 . 4 , 44 4144 114444 411 114 51 
11 , 4114444°1 444 14 41 1441444 44 4441 111445 - 4 
4 44 . 


[1] 1^1441445(4444), 50, 7, 166, 5193(2004). 

[2] Y. Xiuqing et al.; Ore Geology Reviews, 73, 42, 2016. 

51108(2019)4 74 54 4515 



78 


^ *1*1^ ^^1108(2019)^ *ll65Ti ^14X 


The Chemical Composition and Reconstruction of Primitive Rock of 
Magnetite-Bearing Gneiss in “ o ” District 

O Chung Nam, Paek II Nam 

Among the magnetite-bearing gneisses in research area, the iron is included in the magnetite 
-bearing biotite-amphibole gneiss mostly, and is included the magnetite-bearing biotite gneiss 
leastly. 

The magnetite-bearing gneisses could be fonned due to resulting from regional metamorphism 
for the mixed sedimentary materials of the argillaceous, arenaceous rocks of terrestrial origin and 
ultramafic, mafic tuffs of submarine volcanic environment. 

Key words: magnetite-bearing gneiss, primitive rock 
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HISoKMOt E1'LILI\»(« ; 3 ; §444» 1A1 4n4 134-13544) 

4144 444 #4 ^±4441 44H1441 41 44*H 444 44444 °J 
444444 A44AS 4444 44444 a 44 444444 444 44 444 
AS 4444 Si4 4 A-i 4444 4 44. 

444 444 X441444 X414144 4H4 44X414 4441414 
4444. 

444 44 X44 41 4441X441AS4 4444 4km4ss 44 &A4 4 
4 x4 s 44444 4 4444.[i] 4x4 X44 44 414414x4 3°Be'4x444 
44 4 441 444 4°Be'44-AS 444 1444. 

44 X4444 4444 44 4444 44 4 4si 1x4 <ax-t 444S4.(A i) 


4444 4 414 444 44 4 4 44 1 
A! 444 44 4 xi 4444 &S4. 4 4 ‘ 
7 S 41 141 4A4-T-4-4 lmxlmxlm4 4 
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SOI (HI HA 

2£2|- SEE 
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3 
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3 

1 41 80cml44 4 411 44 41 44 a 

60 

14 

3 

s 144S4. 

80 

13.5 

3 

414 4 441 4x4 4X7} 14 4 4 - 

100 

13 
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4414 4x4 411 44444 4 20cm4°14x 4S14 44. 4444AS4-4 5m 
4 41- lx 4«1444- 144S4. 44444 4 41 50cmS 444. 44x41114 
4 44 444 4 41- 4444 444 x414as t^£4 44A44X 4H41 4 
4 44 4. [2] 

41 as X4144 44444 aa 4H14144 4 x4 44-1:4 4 x 4 44 
4 441 44s 4444444. 

4444 X41444 4444 4mm/h4x, 4444 2mm/h4xS4. 444 4 41 
44 44 441444 4444 i4mm/h44As4 44 4 as &x 4144 imm/h4 
AS 4. 

A4^§44 44H°fl4 034 4414A4ax a 24 14. 

4414 X4444 4 4H41 4414 4 x 4 441 4 44 HI 4*M 11 
444 44 444 as 1444. ®]^_g_ ahh 4114 44 4x4 41144 4 
41 °1 414 414 444 4444 1 a 4X7f 44 1444141 X414. 

4 441 4 4 14 4 as 4X7f ^44 4411 4 4 Has A4H1 44. 
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20 
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16 

15 

44^4 

- 4 i 4~lr4 
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.5. 34 
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4444 54 
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54 
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4444/(4:^) 9:55 
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1.4 

2 

2 

2.4 

1.8 

2.4 

2.8 

-Ir4i/°C 20 

24 

20 

20 

25 

22 

19 

24 

44°l/cm 20 

15 

21 

13.8 

18 

13 

19 

14.5 

4444 54 
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64 

14 

64 

24 

64 

84 

44714/(4:4) 15:00 

17:00 

15:00 

18:00 

15:00 

18:30 

7:00 

12:05 

4 i/°Be' 2 

2.6 

2.6 

2.5 

2.5 

2.5 

1.2 

1.0 

-§r4i/°C 24 

20 

24 

22 

24 

22 

20 

26 
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15.5 

21 

22 

22 

16 

19 

16 
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64 
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64 

114 

64 

124 

44714/(71:4) 7:30 

12:10 

7:40 

11:20 

7:50 

12:35 

7:50 

12:40 

4i/°Be' 1.2 

1 

0.9 

0.8 

0.9 

1 

1 

1.6 

44i/°C 21 

28 

19 

21 

20 

23 

21 

26 

44 4/cm 19 

16 

22 

22 

23 

26 

25 

23 

44444 44 4 4 

^754 o)i 4 ^ 44 

a 6 3. 

1 44 4J4 

44 4° 

F44 44 


4 Hfpf^-ol 4°]pf 444^ % 4444 &&4. 
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#-§-## #4# ^4##4 ####44 4##°l ####4# #4# jl# 5. 
4 4 4 #4 #44# #4# 4°J47l 4 #4 4 #414 #4 4 4 #44 1 - 4 °^ 4 
44 4 4 =-4 #i#^#4# -H####.p.4) 



2L# 44441-44 Sl^-g-^ofll l:<HSi^ 4#4 444 4^# 4i#4-l4 

1) ^4^4 ^]f7^^ ; L) -Sl^^i^o] x|^7^j ; 

1-5-i 24*11 2-6! 14a 


n444 jiL4-44 #4 #4 #4 44 4444#4 44#44 *944 444 4 4 
-E-4 #4-##. 

4444444 44#°1 44444 4 44 444 44#44 #4444 444 4 
4# 44 « c #£i. # .5-4 4444. 

4 #4- 4# 4444# ^44444 ##4 44#°1 ###444 #4 i#5-# 
44 4 444 #44 4 44-#### 44 4444# #4 #4. 

#44## ^44## 44#4 ###444 4 44&4 4 44# 4 44 44-## 

4 4 4 o| p]._ 


□ H 


□ h 


^44444# 4444 ##^44 #44 4#^44 #44# n#5.##4 ## 
4 44 44###7f 44## 44 . 

##4 4 4# #4 ## ^44444# 4444 #44# ##4 #-£# 4 #4 
44. 


»u^g 

[1] 4; 44 4 4 444, 3, 36, #497(2008). 

[2] w#l* 4s 4/K5SiS##S44J4K4, iftMhblKtt, 280-293, 2004. 
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The Formation Possibility of Underground Brine in Littoral Plain 

Ri Ho Yong, Kim Ryong Hung 

On the simulated experiment result for formation of underground brine, we illustrated that 
underground brine was formed by continuous evaporation and concentration of the seawater in littoral 
plain. 

Key words: underground brine, littoral plain 
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COMSOL Multiphysics Q|| 0|gj- ^MiiEUsDFiJ'OI 

SSJMOlUa 
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444 454 44444444 4-5-4 4°1 52.444 84. 

«¥HI^ S4iita°l o=p.Q\\ °>7|| LhEl-0| HM47IM ^ h HI ^SAI^Ot 6^UQ.» 

454 4ll4 1343141) 

444 44 444 444584 444444445^-4 comsol Muitiphysicsl- 4 

-§-44 444544 444 444 JL-f-^€4M4°ll 44 444*°11- 44484. 

1. XIoK^oi og^cQ^ni ®S£e!!±fDiilo| n^| 


44445. 4444 44444 444 5-i 4 5444 4444 4444444 4 
4-4444 444 5f-54!4 0 145 44 4444 4 4444. 

4 4 44 44 4444 5|H1 444 4444 44^-4!44^4 444 45. 44 
4 4 444- 44 4U484.[i] 

44-4 444-4 448 44444-1- -1-44 5.4 4 4444 5.445-4 5.454 
44 444 444 444 45 4444 44444 4 4484.[2] 

j = dVV -Q v u (1) 

u = —KVH (2) 

C' = -Q V K / a (3) 

4 A 4 7 4 4445, ex 4 4 44 4 4 4 A 4 55, q v 4 44 4 44 5, u 4 444 45, 

£4 4444, W4 444445 C' 4 44°ll 44 545444 44 4°14. 

4 (1)4 444 44444 v- 7 =o«fl 454 444 44 4 4 4 4 44. 

V ■ (oVV) = Q v V ■ u + VQ v ■ u (4) 

4 4 - 54 44 v-w = 0 455 4 (4)4 444 4°1 54 44 44. 

V ■(oVV) = VQy-U (5) 

4 (5)4 44 4444 544 444 4444 54544454 444 44. 

2. OHSOI 3¥°l oH<43M0l 


444 4 444 4 444 4444 444 44444444 44 444 444 
44444. 


444 44444 444 v-j = o°U j = oE-Q v uA^ 

V • (oW) = V • (2,/H) 


(6) 
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5tN Q v =-C'o/K °]JL u = -KVH °1 55 


V • (Q v u) = V 


Co 

K 


(-KVH) 


: V • ( C'oVH ) 


5*4 4 (6)* 4*4 *°1 #4 SI 4. 

V • (aVV) = V • (-C'oVH) (7) 

44444 44 4*54 444 4*4* av 2 v = c'oV 2 h ° ]55 v 2 v = c'v 2 //° 14. 
5*41 4444 4444°! 4444 4444 v 2 tf =-—^(/-)4 jl 544*44 * 


K 


4444 4 a Si 4*4- 


V* = -2 C' — 8(r) 
K 


( 8 ) 


5. 44. 444 24 444 444 4444 44 44 4. 
444 444 44 4 (8)4 4144*44 444 44. 

Cr,Q 


V = —- 


2m~k 


(9) 


C'k 


444 c =-44 >4- 5*455*4 54-54*44444 44 44. 

tjK 

4*5*4 445. 4444 *45* 44 4*4*444* 4445.5. «-»4 Jl 
* 54*444 *445. 4444 444445 44 SI* 54^*44 444444* 
44 4*5 «+»°J 5.1-54*444 *4445 ** si4. 444 454444 5*5. 
4*4* 4*4 455 *4 4* SI4. 


v =* +y_ = - 


Cr,Q 


2 jfk 


1 1 


4+ r -j 


( 10 ) 


3. SgTOSItt 


*4* COMSOL Multiphysics 4 4 544*4* 44*4 545* *5* 5444 


344 *455 **4SI4. 

544*44 **4*44 4 444*4 


s. 2 §j*°)o| 4:^x1 as)5j sn a7isj=a 


*4 4 

4 

455 <J/(S • m _1 ) 

0.001 

*44* £7m 2 

10“ 9 

*44 *444444* ^/(Pa-s) 

8.9 10“ 3 

5*54*444* C/(V-Pa _1 ) 

-6.2-10“ 7 

*4151 45 p/(kg • m -3 ) 

1 000 

4**4 *4* QIC 1 ) 

1 


* 54 54 . 

544*44 4*54* 4*4 44 
44444. 

*4 44444 44*4554 4* 

44* 444 5* 4444 4*445 

4* 4*444. 

54 4 4*5*444 4*5455 

4 4* 4 4*4444* 44*4 *4 
4 4*4**544 u = k pg / ij 4 *55 

*4 4*55 *4 4 4*4 4 *444 



COMSOL Multiphysics 4 4 4 5-g-i44444 4 44 #4 44 
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444 4444 js* Uj 44 444 ojr-^pfjl _S_#pf. 

COMSOL Multiphysics4444 4! 4 5^444444 jLf-54444444 5.4 
14 44. 





22.4 1. .5-4 444444 J:-!-i i S444 ; l!4 

H4 5^44 44 4444 5454 54444 44444 200m4 H <H144 
4444 444-5 445. 4444 54 445 44444 200m54444 3 444 4 
444. 

5.4-2-4 4444 444444 444444 4 4 44444 COMSOL Multiphysics 

4 4 4 5444444 4 444 44.(54 2) 


4 4/m 

0 50 100 150 200 250 300 350 400 



54 2 . 54444 4444444 444444 544444 
i-4444°l, 2 - 5 %44 


□H Oh 


4M44 4444 44454 4 4 4 444 Si4. 

44444 44 455544 comsol Muhiphysics-i 4444 4444 if±lt 
444 44 4 4444 4*344 44. 
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sn^si 

[1] A°AA -f-; A.A&AA, 192~208, iMl 100(2011). 

[2] A. Boleve et al.; Hydrol. Earth Syst. Sci., 11, 1661, 2007. 

4 *il 108(2019)4 7^ 54 4214 4 

The Forward Modeling of the Streaming Potential Field 
Using COMSOL Multiphysics 

Kim Ki Song 

We performed the forward modeling of the streaming potential field caused by the flow of 
the underground water using COMSOL Multiphysics and confirmed the accuracy of this method 
with the analytical solution. 

Key words: streaming potential, COMSOL Multiphysics 
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oxi? m-mm &21 
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444 4-E-4 4^44*1^1*14 444 4°1 21*14*144. 

ibb sjejsmi mhi ¥^ouai siou-fe 2m o^ =f-\mm m&m 

M A|-£J LI L|\» («4 ^ 4 4 4 » 4-M-4 *11244 1723141) 

*14 *41 444 44 ^4 4444 4 4 4 44[i]4 4 44 4*14 444 44i 4 
4 444 44 444 44. 

44 444444-4444 444444 44 4^4 4^4 4-444A5. 444 
44.[2] 

44444 44*14 -f-444°l 444444-44444 4 444444 444. 

i. m^m\ xii 

44444 4 4*3-2.44 4*1 4*1444 4444 44 4444444 *14444 
4 4*144. 

4444oil4 4 444444 *34^. *1*34 44444 4*34 4 44 44444°! 
4^44444 4°H 4 4*3-4444444 4*34 44*1 4444, 4444-5143 
44 4 444, 4444 4^4 4 44. 

44444 4-2-4*3 444 442-4444 4 444444444 4444444*1 
4 44444 44 444444 4444. 

444444 444 444 *344*1 44 4444*1 44 4, 444, 4444 4, 4 

3144 4-2-2. 0]3-Ol^0|pf. 

4*3-44 °ll*l *144^4 44 444^5.4 444444 44444 4^4 444 
4444444 44 44, 4*1, 4*1*1144 444 44444°! 44. 

4 4444 44*3-4444 44 4°1 8km, 44 100 -800m4 4445. 4*34 44 
444 4 4, 44°ll 444 4 44. 

44444 4*34444 44 444(3-5%), 44(10-15%), 44i(3%), 44 4(80 
—85%)°1 j 1 4*3 4444 -2-44, 44-514 4 44 °-^*l 4 44 444, 4 °3 °1 jl 4 4 4 4 
4 45. °14-4*144. 

2 . mm =s 

44444 4444 44 444 2-4 444 44. 

® 4444 4 444444 4 45. 4*34 444444 44*4444 4444 4 
4444 4*1 4 444 44 444 44 ¥44. 
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Cu, Ag, Au, Co, Zn, U, REE 

Cu, Fe, Au, Ag 

4444 

Fe>20%, Cu 0.3~ 1.1%, Au 0.1~1.41g/t Fe 

12%"'■'25%, Cu 0.3~0.9%, Au 0.17~0.41g/t 

O O 1— — 

4-4 4 

4-44 

1141 

14 

11 

4 4 4 4 

444-4444 

4 4-44-1134^ 


4 - 444 - 4°1 1441 444 ^ 44 - 1 -^- 1 — 444 ^ 4 - 4 -§- 444 . 


□h j— m- 

44444 444 444 444 4444444 444 4-4444444 444 
4 4441-4 4-4444 444 444 . 

[1] 4 44 -§-; 4444, 5, 33, 1988. 

[2] Zhimin Zhu; Ore Geology Reviews, 72, 37, 2016. 

[3] Huayong Chen; Ore Geology Reviews, 51, 74, 2013. 
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The Characteristics of Copper-iron Deposit in “o” Region 

Han Kwang Ryong, Kang Sang Choi 

The deposit in “ o ” Region is middle-low temperature hydrothermal deposit formed in the 
Zaeryonggang basin of Mesozoic era Cretaceous period and has characteristics of iom oxide type 
copper-gold deposit. 

Key words: iom oxide, copper deposit 
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xpaan^ ai x\mm 


atai^, &\mm 

444 4£4 44a#444# 4#4 44 £444 34. 

((^0| g°w E |g^ 1@0| gg^os eh 6171 ?let &oKHOt &LICK» 

(«44 < a44» 424 399-11^1) 

#4#444#4 #4#4444 £44##4# 4 #44 4£4 45.-£#4#4 
45.# 444 4#4 4 44#444#4 -f- 4 4 44 #44 4 44-1- 44 £3 #4 £5. 
44 £4 4 44 4#[2, 3]4 4 44 £34. 

44444 444 444 4444 4444 4l£4 44444 44£#4 444 
4 #4 #4-4 4 £##44 5.# 4l£4# 444 £44 44 4 444 £#434. 

4i§xn^ gjg 

45.5.# 444 444444444 4£# 4444 44 44444 #°d£## 4 
-§-434. 

imoi/L NaCi44 £5- 44 4 4 444 4#£##44 4 4 #44-5.5. #4 ^£4 
0.18~0.25mm°J #4 44 44 44 20g# lmol/L NaCl#4 200mL4 #4 44 #4#£ 
4 ^4 4444 id #4 44 4 4 4# 45.# 444 cr 4 4#44 &# 444 ## 
#5. 4 4 4 44 44.[i] 4# #£5.4 4 4 90°c4 #£-44 2h#°J: 4 £4 ?U £44 
85, 95/an 4 4 #444 Na4#4£5. 4 #4. 

85/an £-4 4 Na4#4 30g# 200mL4 #444 ^4 10min#4 £#44 ##4 44 
4# 444 444 4 44 4#£4444 i.o4, 2.044 4 44 hdtmab# ^£ ##44 
44444. 4 44 4 4 44 £444#£ 24h 44 4# Br“ 4 4 #44 4# 444 # 
##5- 444 44 (4 #44 o. imoi/L A g N0 3 -§-4)4-£ 4£44 #444# 444. 

£4 95/an£44 Na4 44 15g# 100mL4 ###4 4 4 10min#4 £444 ## 

4 44 4# 44 4 444 4 44°1 #£-4444 1.044 4 44 hdtmab# ^£ 4# 
44 4#44 #4 ## #4 £5. #4 44# 4#4. 

4445- #£# 90%, #4 3.5%, 444 (M) 0 . 5 %, 444 5.5%, £4 444 o.5%# # 
£# ##4-£ 44 4 4£##444# 10, 20 , 30% 444 4# I50°c/20min4 £44 
4 4#44 #4 4 4 -4 4 £##44 £# 4£#4.(£ 1 ) 

£##445-4 4444## 10 , 20 , 30% 444 4# 44# #4 4# £444 4 
#44 4#44#-#4£##445.-l- 4 £44. 

#4 44-44£##44 5.4 4444 #-44£##44 5.4 4 44 #4# 44£# 
44 444 44444 ###, ##44#, #4#4, 44## 44 #4444. 



44 44 -44714444-^4 4^4 -44 - 91 - 




it 1 . 

4!imiSM0| HH&HI 



4.34 i 

4 i///m 

HDTMAB 4 44/4 

774-444^44/% 

4444/% 

4444 444/% 

1 

85 

1.0 

90 

10 

- 

2 

85 

1.0 

80 

20 

- 

3 

85 

1.0 

70 

30 

- 

4 

85 

2.0 

90 

10 

- 

5 

85 

2.0 

80 

20 

- 

6 

85 

2.0 

70 

30 

- 

7 

95 

2.0 

90 

10 

- 

8 

95 

2.0 

80 

20 

- 

9 

95 

2.0 

70 

30 

- 

10 

85 

- 

90 

- 

10 

11 

85 

- 

80 

- 

20 

12 

85 

- 

70 

- 

30 


#44144 -^-t, #4# 41-4 #4 413 4 414, 4 l4444 £<4#44H4, ©>41- 
4 #4 4 4 4 4 4 44 4 # pf. 

44 14 -#4 71-?-41N-S-ofl 4 It 4444 xj H_xi _g_ ^xfxj x]xfln| xj «QUANTA200» 
44 4 4 4# 4-. 


mm ^ on^ 


1 ) E^oj-*HI|£H 


4444-44714- 

41MI.M- 

444:4 -§-- 

■44714444^-4 444 

■ 4 24- 4 V 4- 


H 9 XI 
-1—L_ . s 


mm 2 ^ 44 


^&XHSO| 44! 


44 

5 f 44 4 4 /MPa 
‘tl -2- 

4i444 

441-/% 

44441-/% 

44-1/% 


1 

22.7 

43 

59 

25 

650 


2 

21.8 

48 

55 

31 

600 


3 

21.3 

58 

55 

42 

560 

4444- 

4 

24.2 

45 

59 

28 

640 

14714 

5 

20.5 

51 

58 

31 

610 

444 2 . 

6 

16.7 

61 

52 

41 

510 

7 

23.4 

48 

60 

25 

610 


8 

21.7 

53 

60 

33 

590 


9 

18.3 

68 

45 

62 

490 

4444 4 

10 

15.0 

35 

54 

13 

730 

-1#tl4 

11 

15.8 

40 

56 

20 

650 

444 .s. 

12 

16.8 

45 

55 

20 

660 


#4 ^£5] 14 4 1114 44 44714-4 44 4 14-4S-I- 4 £Ll4 # 

4444 444 4-444. 

44444 444 44444 4444-147144443.4 44444 44 444 
4. 44444 444444 44 10 , 20 , 30%4 44444 4 444 444 4444- 
44jl4444^4 44444 44444-1- 444 44444-4#7144445.4 4 




- 92 - 3 33 ?)- 53108 ( 2019)4 3653 344 

4345.4 44 1.51, 1.38, 1.27«fl 4 444. ol^-g- ^-7l4^°l 444445.4 JL^-4 

43 5.# 3 5435713 44 4 1^! cj #4434 3 4 44. 

44 44-44215447115.3 47J344 -8-71434- 10% 471-4^4 3 hdtmab 
47f4=4 4544 4 j\ t \ J]_ 44 444 20, 30% 47l-*l-a4- 3 34 -2-*l 3 HDTMAB 
471-54 &-I-44 4444. 4 34 44 4=3 44444 47^4 3 hdtmab^ 7>4=oi 
&444 4 443 44447}- 444 72.55^3 ^3 °] 3-7^0] 3 #444434 5. 

3 44. 

433 ^iofl 44^-442154^35.3 4-43714 tflHisHi’d 10% 3 
7>4 3 34 5-3 3 4-E71- 533 54347f 3 =t> 3=33 ji 37I4H &44 3 3-571- 
4444 543471- pi 334. 

4443-345544353 ^3^34- 10 o /o 3 45.7I- 7-1444 4 

345 20%3 3434 357f 3 444 4 3=434. 43 433 44=3 444 3 44 4 
343-43J2.44435.3 434 3=334 4434 44343 10% 371-434 37f 59 
5.3 3 4 #4. 

43434 47F4 5455447H5.3 44434 444-7144 471-4 4444 4 
343 34. 43°14ia4-§-4=3 23 34 hdtmab5. 344 43434 30% 371-3-3 

4 3 4343-43214443^-3 44444 61^3 4Tt4344 30% 4W1-S4 3 
(45)44 3= 1.33 7-134. 

33°1472.444=3 13 34 hdtmab5. *133 43334 10% 371-434 3 43 
43-43214443^-3 54444 44t3344 10% 371-4S4 344 1.23 3 34 
4. 4343-442144435.3 444337-14 43433 371-44 ^4444 44 3 
34 4 4=3°1 4444. 

4343-442144435.3 444444 47i47l-5-442i4443^i4 3=4 5 

3 4444 4444. 

4314-5.5. 442144435.33 43 433 4 A J4 47443444 44434 4 

4 44. 

2) S4^DI§44 

4 00035. 434 4343-4421-3447115.3 47F34 7 J3-437-1 4472.443 4 
335. 444 43 43 4 7^43 534 344 3~6 jian 35-44 i0/m44 34 4^f4 
4 445-3 344. 

43433 433i7f 95//m 4 4443 4 2134 3 434 4343^43 35 

44 3421443 4443 3 433 4 4 44 ^41-5. 433 44434 5.444. 
4343^71-4 3421443 44434 21443 344 24 00035. 43334 4 

34337F4 442i47f 4444 44 3343 44344434 44 343 434 4 
71^3^71-71- 342144 34 3214 441- 4 -t-214443 1- 4444. 

4 3 4 444 444 443 443 hdtma + 4 43 3 3 444 443 4 45 37}- 
1-4 (001)44 44 33 43 44 44 534 44321 34 A J4 4434 13 & j7ft 
4 hdtma + 3 344 447^5.5. 4444434 44 44. 



4 41 -4421444454 4^4- l-l 
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□ H □ ! 


114 44°ll HDTMA +0 1 441 44114 ^o] 7} ffifl ^o\] ^7]] 4114 4 

4 . 444 44444 112145 44 4444-112H-41-151 4444, 4i444, 
444 44 441-4 4444 4-4 4^44443.44 4 4444. 

ansa 

[1] 4 44 4; 44 4 4 444 4, 12, 44107(2018). 

[2] 444 4; 2L41-l5l-A.4tN5, 44 444, 4~14, 4li00(20ii). 

[3] Ting-Ting Li et al.; Fibers and Polymers 16, 3, 691, 2015. 

44108(2019)4 74 54 4214 4 

Preparation of the Organo Vermiculite-Natural Rubber 
Complex and its Characteristics 

Kim Hak Mun, Pak Hye Suk and Ho Yong Choi 

The organo vermiculite intercalated HDTMA into its interlayer can be easily exfoliated due 
to the expansion of interlayer space, therefore the characteristics such as tensile strength, hardness 
and elasticity of organo vermiculite-natural rubber complex are better than calcium carbonate-natural 

rubber complex’s. 


Key words: vermiculite, natural rubber, HDTMAB 
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SIIUAI ^XROilAH AH^. &BO 4J-¥HOT 
±I«W0II DIoKH 


^ss, s^& #§r 

#4# 4#3 434 ##4#4 #34 4X1# 43 33#344# 

# #^3# 34 4 44 ej-7l -null -ft-7] 5] 4#:tl-4#-g- 43 ^^pf. 

4 3 44 4 4 o]| a\ J=- Lepidodendron szeianum Lee, Lepidodendron oculus-felis(Aob) 

Zeiller, Lepidophyllum sp., Neuropteris sp. ## 4 #3 l! #4 4#34#34 <y-gj 44-.[l] 

##44# 4 4 #4 4 Afl3 3# 4 #7]-wf #4 4 #34 1-5] 3 7fl #4 4 34 4 
#34-. 

3#4444 4l#344## 434 4-3-#-|-344 4 # ## 3433=0.3 -H# 
34#3 3#jl 44#44 4 343Xl#4 #344# 4 o.2km 2 43. 

^ Sphenophyllum Koenig, 1825 

H Sphenophyllum verticil latum { Schloth.) Brongn.(34 °| ~i)) 

7IXH #44# 44##4 444 #334 3433# 344 4444. 4 4444 
3.714 44444 4 #34 14 4444 344 44 3~3.5mm43 44 2mm°14. 6 
44 3#4#4 44 34x144 444 4 44 34 44344444: 3 444- 444 
44 4=44 44 44. 4441:4 4444 44344 444 344 4441-4 43 4 
4 4X14. 4 4441-4 34 34 44344 43 44 433 44 34. 444 44 
344 434 4444 434 4444 4 25~30°4 44 44334. 3444 34# 
4 4344 34444 2~3#3 4 44 4 44433 7f44 44 2~34#3 444 4 
444 444 34 6~9#3 4 344. 

mm 4 44 4431-4 4444 4 434 43 4 4431-4 H44 44 434 
44 Sphenophyllum verticilatum Brongn.[1 . 2]4 44 -3-##3 4°1 44- 

3XI2i-§4l 44-3 4 44 ##, 444 44 4444 3444434 

§ Sphenophyllum emarginatum Brongn. (33 4 L )) 

44 4443 44344 433 4334 3433# 34 444 3##4 443 
4. #43 H44 4mm3334 434 #34 #44 4-#4##4 344 3#3#4 # 
4 34. 343-14 #434444 #444# 33 44. #44# 434433 34 4 

3 #4 2~34 344 43-4 #4. 343-14 4 4# 44 4#34 443 ## #4 
33334 44-44 4 #-##-4 3 4 34 4 ^ 4 . 3434 34# n~i2mm°l3 4 4# 
5~6mm°l4. 3#3#4 434 4#4## 4= 30°4 4# 41-3 34# 3 44 3#43 
44- 3~4# # 4-4 ## 3#4 3###44 #334 3 #33## 4444. 

tlim °1 ## Sphenophyllum verticillatum(Scb\oth.) Brongn.[l]4 4 3 4 a" 4 3#3# 

4 4#, 4344, 3444 -g-of 44 ##34 34#44- #4433 ^#44 4°144. 

#412 \m$\ 433 434 ##, 4#4 *14 4 ### 3 V 34333# 



31 14 


114144 43 444 113^01 4 H4 °fl 44-4 
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1 Tingia Halle, 1925 

§ Tingia carbonica (Schenk) 1 Iallc(3 4 °| c)) 

7IXH 444141 441 1334 444 44°J4°1 4433 4444. 4444 4 
44 4 44-2-444 44 414 4 44 4 4. 44 3.44 44 I3~i5mm, 44 3~3.5mm 
4i°14. 4444 1111 -§-13144 31441 3.4 344 -§-33 444 44. 4 
444 4444444 44 4 44 444 4 444 43 12~15°4 44 41-4. 444 
4 4111 43. 4444 4444 343. 444 4-341 4444 4433 7f44 4 
4 2~34 444 4444 144-44144 44433 4114. 41 3444 444 
1 44433 344 4441 44 444 4 41433 3°f 4 4441 4 14 4 
4 1114 14 444433 3444. 

dlH 4 11 4 4 444 Tingia carbonica( Schenk) Halle[l]4 41 1^14 4 341 
4 4144 4 44- 4414 4444 441 41 41444 344 4144 4444. 

4XI2H4 443 444 11, ^114 44 4 -f-n 4444 441 


1 Stigmaria Brongn, 1822 

Stigmaria ficoidesi Stemb.) Brongn. (3 4 4 e)) 

3IXH 14414 14 44 4 4. 4433 314 144 441 60mm, 4 41 15mm 
43°14. 3441 31 544 1334 4 414441°! 414 4 111 443433 
434 14433 444 4 44. 414441 44 44 414 441 i~2mm44 4 
14441-444 4 41 io~20mm44. 144 4 44 344 1141-4 44 414 # 
43 4144414 3 441 4444 #4-. 144 4441 444 43144 11 


444 


114 433 3131 


4-44. 


dim 4 11 4 4 44 4 Stigmaria ficoides{ Stemb.) Brongn.[2]4 41 3-114- 4 34 
1 4 1144414 4 44-1, 14444 4-41 444 #1414 #11444 4- 
444. 


1414^4 #13 414 11, 414 44 4111 4444 441 
43 44 4 414411 344 44. 



3 # 43 444 41441 

1) Sphenophyllum verticillatum(Sch\oth.) Brongn. x6, il'd3 -S’-94-1, L) Sphenophyllum emarginatum 
Brongn. *2, i-Srlii rr -94-2, c) Tingia carbonica( Schenk) Halle, x 2.6, iltii 'S'-94-3, 

H) Stigmaria ficoides(Stemb.) Brongn. xl, s-94-4 


96 - ^ ^1108(2019)^ *11651 ^l4Jl 


□ H □ ! 


Tin 2 -7] n °ll 1 7|1 -§- a' 3 j ; 5! Sphenophyllum ve rticillatun ?( Sch loth. ) Brongn., Sphenophyllum 
emarginatum Brongn., Tingia carbonica (Schenk) Halle, Stigmaria ficoides{ Stemb.) Brongn. Dr 
i-T- 1^7] *111-71 *MI*M ^lll-i-oil 4*l-b 

Lepidodendron szeianum Lee, Lepidodendron oculus-felis( Aob) Zeiller, Lepidophyllum sp., 
Neuropteris sp. H TDl °] *1^.2] -§•-§- iHtl-SD]-. 

SUgel 


[1] 1; ^Dl 3 ; 72~96. ^*1191(2002). 

[2] J. P. Rafferty; The Paleozoic Era Diversification of Plant and Animal Life, Britannica, 245~324, 
2010 . 

^*11108(2019)^ 7-fl 5°i 


On the Upper Paleozoic Plant Fossils Newly Found 
at the Chundong Area of Hyesan City 

Song Myong Hyo, Jon Su Hyang and Won Choi Guk 

The plant fossils(Sphenophyllum ve rticilla tum(S ch 1 oth.) Brongn., Sphenophyllum emarginatum 
Brongn., Tingia carhonica( Schenk) Halle, Stigmaria ficoides{ Stemb.) Brongn.) newly found at the 
Sadong formation of the Chundong area, Hyesan city, are the species belong to Sphenopsida that 
flourished from upper Carboniferous to lower Permian. 


Key words: upper paleozoic, plant, fossil 
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4654 445 


xiissnu §u xmm 


AMXF2^mxi^ umm^ 

E&E, El“i! 

4 4 4 l 5 !! 4 h4 144141 4-§-4 44 5444 44-. 

(S411 £40| SM°J MAI Oil AHI7II^°J S^gJLIQ. ^4!H 01E1E1 1EI 

°JEJMO| AF^M ^H^M^OFLIEF AHI71I°JEJM0| ^§21 [« A J22 EIHSi^UCK» 

(«4°^44» 464 339®fl 4) 

11441 4444ii4 D 3(iuCN)4 4!4 44 m°l 4444441: 445 4 
44°J 441-44 h1 32-441 444 444 444 414534. 

1. AMXF°^*mXI 

1444 444444144414144 41 vii, viii4 4444. 

1) 711 vii: 7 m 444 AF2440IL1 =S4 42DI, 0I44°I°« 71X11 XI4S 546H01 
4C1.M1 

© 114 4444 

4S1 4’a’ 1 o’l 1444 144 4415. 1444 45 41 700m 141 44-5-4 

55 4 41 414 4144 844 4154 41 44-f5 14 4 541 4444. 

144444 2504 m°J #1 1444 4 4 4 10m 51 5 4 4 41 1514 4 4 
4 45 30m, 444 45 I0m45 41 4H4 4115441 444 4 4455 4 
14 445 54 41 41 414. 

EM4 4141 5^4 4 44555 444 4 4414 411 454 444 51 
444 1411 455444 541! 5151 444 44. 

44444 445! 4144 441 544144 44 4441 445^! 4 4 
1 54 5 14 1444 41 144 414 44 111 44. 

41441 414 541 4441 4 44 45 147141- 414 444 4 41 44 
455 445! 4«14 4114 114 4 44. 

1SS4 U15ISOI 2i^ohg= !^!4 44-g-fofl! 141 4441114 414 4 

4 44 1414 14 4 4444114 4444. 

HF41141 1 ooo444 554! 1!1°1 414 5411 0.02km 2 44 4411 
144 444 14444. 44 ah 5 45444 14 4 5 44 4^4i 44 154 5 
44 4444 41 144 4 5 1144 45455 111! 4 44 4 544 114 4 

5 544 444 41 14 4444 454 45 444 if!4 h14411b1-§ 0 1 4-^1 
41144 4 #55 44 4 14 5414 4 4 44 114 1444 441 54! 1 
H 44 54! H 14. 

454 414144 154 44 1444 144 4444114 4454 4544 
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4414 14 5~6m, H«1 4~5m 41 =1 44 °] 4. 5 5.44 ^-4-f 455. 

114 145 t\ji 47I-4-1- 414114 145 *h 4454 44144 444 47] 
-5- 4 4 441 444 -§-5454444 5°j-4441 444 44, 544 444 44 
4 1414 444 4^ ®.i ^445345 5444 44-5 47l 441 444 54 
4 41544. 

S4 4444-^4 #44 5. 5.44 44 1145 4^44 4444 1°14 7I-44 
4444 445. 4544. 

4 lkm 1444 444 4444 5, 6, 844 44 44444 15 51 4 4 444 
4-§-5.455 4^4 4471-4 #r4 444 4144 44 44 4447] ^of^-E- 4 
44 15454 4^4 44444444 444 4444 445. 4 4 7] 41 zl 541 
44 4444 444 44440] t!r 444 444 4 44 44. 

4444 444 44 im45°M 441455.14 14511 4 44444 44 

4 30m 4 44445- SI4. 

(D 444 7fo^ n ] 

4444 i4444 14541 444 71-4441^44 44N4 4-^4 444^ 
44, 444 4 4444 4 445. -M41 74444 4444, 444471- 445. 544 
444 7]- 4 41 o] -4-2-44 444 4 44 44. 

4444 7]-4 41 3.4 4 4 4 4 44 n l, 444, 7544, 5445 4444. 

4XHDI 4445.5. 444 7j]i-7l-£44 ^-g^-g. 4 4144 41-5. 44 

7144. 444 47JH 444 444 1 tao] 4.^.4-°- 451 41 44444. 

H^-g- 45. 4 /fl7>7l Tfl^-O] ^ 7 y 7].^- *^4711 °}45.1 5.44 4 

45.44. 44^4 441447] 7f4 1547II ^11 444 447A, -^-g-4o)4. 

444 47-1, 4:4 444, 7H4- 44 44444 1441 444 fr-Mo] ^44 
4 141 4444 4444 7>4 4444 7} <£4°] tj-4o]p|.. 

mm \ 47444 4 4 n Hl7i 7li47 o v^. OVA]-4 -i-oicf. 5.414 444 44444 4 
54 444 7fi 144-47-| 7[Tj-^s] 444 7)-°)-44. 4444 1N41 4447f4 n l 
4 7lM 41-4. 45455. 1414 444, 444, 444, 1-44, 541, 47fl, 4 
41, 44-g-, 45-g- 11 54471- 44741 i»M 414 44. Mir 51 41 
4 44 5.40] 444 4441 144 4 441 7>4 ^ov-g-j^-i-^ 0^4. 445. 1 
411 11471 4454 41545 444 44411 1411 4 7 d5 11147] 5 . 
4 14 45. 4H 444 4 4 444 41 444 1141 414 44 414t]i 4 
4 4141 4 4 4 14 411 4 5155. 144. 5-4 444 4 44 14, 141, 1 
414 44444 444411 ^-444 4^41 41 41 of-4. 

1144 ^441 44 4 544 444 & 6 \ a ] 44 4444. 

4SO I 57d4ii 4^4114 14414 4 4 44541 445 1, 41, 7fl, 4 
14 4144-71- 1444. -3-441 4 4144 14 4l7f 441444 4444 14 
1 4444. 5444 4514 7f3H-^ 4441 4444 ^-4 !4$4. 

4:14 514^ 7jo] 7]_o. 0 ] 4141 44-4 114 444 141 141 ill 
1 7J-0] -1-7115. ol-f-^5 11 4-7J-44- 4-1-711 445. 44 o 7 444-5 144. 
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_ 4441 llll-jHDDIp 1544 

441 4-14 lf-41 4144 41 441-1 44 111 411 44. 511 4 
44 4444 4444 45 444. 44 44 44 14 4444 444 444 ((344)> 
4 444 «444>H14 4444 44. 

444 44 44 44 « 44444 4 11 444 4 144 444 44 44. 5 
44 1114 4l"4145 444. 

444 4444 444 44 4444 4. 4444 4444 J2-4 444 4 4 

4 4 4444 441-4:4 4444 444 44 44 44 4444 4 4415 si 4. 

4444 44 4 144 4 4 44 44444 4445 154 1441- 4 

fAi i 000444 1111 541 4111414. 

1EHDI 444 444 44 451 4444 4444 4 4444 4444 4. 444 
4 114 Si 4445.4 444 4 1 4445 444 44144 4 44*42-44 444 
4 4 41: 445.45. 4444 44. 

44 4444 4444 444 4 44444 4444 4 44 4445.4 4. 444 4 
4 444 4444 444 44 4 = 4 44, 454 1-1- 5.45. 444 Si4. 44 4 4 
4-44 1441 14 44 4144 4514. 

4455 4444 15441 44 5 45 4444 #5 444 45-tl l-g-5 
4 444444 44*1 44. 544 444 1444441-4 414444 414 15 
1144. 

5401 414 4545 45 44 44441-4 544 444 44 44 4. 545 4 
44 111 44 4 114 1144 114,1141- 4455 44 14, 414 41, 4 
54 44, 444 444 144 all4 414 4454-14444 114 14, 451 
44 444444 444 41, 444 4441 4444 5444 45. 4444 41 
4 4444 444 444. 

2) J\m Viii: 1SD xj^K Xli!°l ggii) g^SWIAH §24 AI5J44HHj 44 AIH442DD A1 
4XIHI4^SS S&oKM AI41A1D ^241* 4S614 mmm AI10IW0) 4D.11] 

4444 144 4111 411 1145444 44444 44 154 si 144 
4. 4444 411 45444 144 14441 444 4 41514 41-g- 441 4 
£ 4 . 

® 411 14 44 

1544 4155 4 1444 1441 11414 141444(411 4544) 
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[1] Preparing World Heritage Nominations, 2, IUCN 150~200, 2011. 

[2] The World Heritage List, IUCN, 5~30, 2016. 

[3] Xiong Kangning et al.; Guizhou Normal University Paper, 10, 4, 17, 2008. 

iMl 108(2019)4 74 5°I 4A^A 

Natural World Heritage Value of Mt. Kumgang and Comparative Analysis 

Jon Won Sok, Ri Mu IL 

According to the analysis of the natural heritage values, Mt. Kumgang meets criteria vii and 
criteria viii of the natural world heritage. 

Generally Mt. Kumgang is a natural heritage that have outstanding universal value on the 
aesthetic and geological value. 


Key words: Mt. Kumgang, universal value, natural heritage 
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14 if 4cm~4ml4. 

44454414 1144 4 441 441 544455 444 541 44 44 
1 544455 544 541 41 44.[2, 3] 
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[1] M. Denis et al.; Africa Geoscience Review, 13, 1, 145, 2006. 

[2] R. J. Huggett; Fundamentals of Geomorphology, Routledge, 271 ~312, 2017. 

[3] i86, 3, 514, 2012. 

^1108(2019)^ 7-S 5°I 

The Feature and Genesis of Crescentic Gouges Found 
in the Mt. Kumgang Region 

Ryang To Jun, Choe II Chong and Jon Won Sole 

The crescentic gouges found in the Mt. Kumgang region is perpendicular to the moving direction 
of the overlying ice, and the concave direction is the moving direction of ice. 

Also the crescentic gouges formed by friction between glacial ice and bedrock are a series of 
en echelon R — shear fracture and /’-shear fracture on the bedrock surface. 

Key words: Mt. Kumgang region, crescentic gouges 
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